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In the Specification : 

Please replace the specification contained in the 
English translation with the attached clean copy of the 
specification. A marked-up copy is also attached. 



CLEAN COPY OF SPECIFICATION 



ABUTMENT FOR A TOOTH IMPLANT, TOOTH IMPLANT WITH SUCH AN 
ABUTMENT AND PROCESS FOR MANUFACTURING A DENTAL 
PROSTHESIS USING THE TOOTH IMPLANT 



Background of the Invention 

[0001] The present invention relates to an abutment and especially to a toothjmplant 
and an abutment for the use with a tooth implant. 

[0002] It is an object of the invention is to provide for a tooth implant with which it is 
possible to fabricate a high-quality dental prosthesis at reduced expenditure of labor. 

Summary of the Invention 

[0003] A characteristic feature of one embodiment of the invention is, for example, the 
fact that the respective abutment of the implant, the implant consisting of at least this 
abutment and a shaft, is part of at least one abutment set, which consists of a plurality 
of different abutments, the form of which is adapted respectively to the form of a 
natural tooth. In the manufacture of the dental prosthesis, an abutment is selected from 
the abutment set with a form that most nearly corresponds to the tooth to be 
reconstructed using the implant. The further structure can then be provided either 
directly on the selected abutment or after preparation of the abutment. 

[0004] "Structure" as used in reference to the invention means, for example, a shell 
attached to the abutment, e.g. a burned-on shell made of ceramic, which then forms 
the outer surface of a crown formed by the abutment. Structure in the context of the 
invention can also refer to separately manufactured elements of a dental prosthesis, 
which are then fixed to the abutment, which serves as a base. Such separately 
manufactured elements are, for example, bridge elements, telescopes, bars or 
separately manufactured shells or caps for crowns, etc. The abutments used are, for 
example, of a size that allows them to be prepared for adaptation to the individual 
form. 
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[00051 In another embodiment of the invention, the abutments are manufactured 
corresponding to the individual tooth form, for example using axis models or graphic 
technology or computer-supported processes, with which the respective abutment is 
fabricated individually corresponding to the form of the tooth to be replaced or 
restored. 

[0006] "Corresponding to the natural form of the tooth" means forming the abutment 
of the respective abutment set based on the natural form of the tooth. "Individual form 
of the tooth" is the actual form of the tooth to be restored or the tooth crown to be 
restored, and especially matching the remaining existing teeth of a patient. 

[0007] The major advantage of these new, individual anatomic abutments consists in 
the fact that they are designed corresponding to the natural teeth and enable treatment 
of a manner that is familiar to both the dentist and the dental technician from their 
experience with natural teeth and their restoration. 

[0008] These individual anatomic and physiologically designed abutments consist of 
essentially three forms, corresponding to the functional tooth groups, which are 
derived from the front teeth, the premolars and the molars in the upper and lower jaw. 

[0009] Therefore, they are reduced individual tooth forms such as those found by the 
dentist after grinding of the natural teeth or by the dental technician after making an 
impression. Differences in all three form groups consist in the framework of the tooth 
forms, whereby optimization of each individual tooth form or form group is possible 
through different dimensioning of the individual abutment sections, of the profiles, of 
the diameters, of the heights, of the shape due to rounding of transitions, of the edge 
design, of convexities and concavities, of the parallel or diverging or converging 
structures and forms. 

[0010] Based on a natural tooth therefore, the abutments are preferably constructed so 
that starting from the abutment-implant composite or connecting surface (v) or the base 
of the abutment, which is typically garland-shaped, the abutment first has a certain base 
height or stage height (SH) in which the outer surfaces of the abutment extend 
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preferably diverging outward into the approximal space or into the labial-buccal- 
palatinal-lingual soft tissue environment. 

[0011] Thereby, in certain cases, a parallel or converging modification of the form of 
this abutment area may be advantageous. 

[0012] This base element then passes by means of or via a sharp-edged or rounded 
horizontal or slanted, or channel-like stage of a differing depth into the actual body or 
corpus, which is designed similar to a preparation stump and predominantly slightly 
converging in coronal direction, with a primarily flat, or slightly concave or slightly 
convex body structure with a rounded diameter and which is designed corresponding 
to the basic form of the tooth to be replaced or a preparation model of the respective 
tooth. The abutment body then passes via rounded edges into the coronal tip area or 
chewing area. Corresponding to the form of the natural teeth, front tooth abutments in 
the buccal area preferably have a tip that is rounded in all directions with differing 
curvature radiuses in mesial-distal and labio/lingual-palatinal regions. Corresponding to 
the natural form, this passes in lingual-palatinal direction preferably concavely into a 
projection resulting from the Tuberculum dentis based on the physiological anatomical 
form of a front tooth and then passes over into the circular stage, which preferably has 
a typical garland-shaped course. 

[0013] There are minor differences in the embodiments with respect to the use of the 
abutment for lower jaw front teeth or canine teeth or side incisors in the upper jaw. 
This concerns primarily the diameter in labial, lingual and palatinal and also in mesial- 
distal direction, which can possibly also be fixed. Smaller teeth, such as the lower 
incisors, have an oblong oval profile at the height of the passage of the structure from 
the soft tissue. Canines and upper middle incisors have a somewhat round oval profile, 
sometimes with distal convexities. 

[0014] For premolars and molars, due to the natural form of the teeth, the chewing 
surface is provided with two, three, four or five cusps, which meet with each other 
with their own concave or convex or straight shape by means of saddles or v-shaped 
notches of various angles and with and without rounding of the transitions and edges. 
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[0015] In the buccal/palatinal view the premolar likewise has a single-cusp form, 
which based on or passing from the basic/stage ends in a rounded tip after the body or 
corpus. 

[00 161 From the side view a premolar is characterized by the existence of a buccal and 
lingual-palatinal cusp. 

[0017] The cusps and the surface transitions and the tips are preferably rounded and 
the flanks preferably have a convex form. A concave or straight form is also possible. 

[0018] Corresponding to this characterization, premolars have two cusps, which are 
preferably of the same height for teeth of the upper jaw, for example, but can also be of 
different heights. For premolars of the lower jaw, however, the buccal cusp is usually 
higher than the lingual cusp. 

[0019] As opposed to the premolar caps, molar caps in the upper jaw have four cusps 
and those in the lower jaw have up to five cusps. At the same time, upper jaw molar 
abutments have a trapezoid or rounded square shape at the height of the soft tissue. 
Lower jaw molar abutments have an essentially rectangular profile, whereby the 
transitions of the edges are strongly rounded. 

[0020] For upper jaw molars, there are preferably either four or three cusps, whereby 
the mesio-palatinal cusp can be the larger of all four and the disto-palatinal cusp is 
optional (3-cusp variant). 

[0021] In the lower jaw there are four or five cusps, whereby in the five-cusp variant 
the disto-buccal cusp is smaller. 

[0022] Alternatively, it is possible that the caps have a rounded square or strongly 
rounded profile, since the individual form of the teeth can be achieved very quickly by 
means of additional burning measures, e.g. ceramic. 
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[0023] The caps are made of strong or high-strength material, e.g. zircon oxide or 
aluminum oxide or of sintered metals, whereby preferably only one material is used 
due to visual and physical strength requirements. 

[0024] This individual form enables the dentist or dental technician to treat implants or 
structures as natural teeth, using known work processes without additional expenditure 
of time, as in the treatment of natural teeth. 

[0025] At the same time it is possible to optimally use all materials that have been 
developed for the treatment or preparation of natural teeth, such as ceramic, as is the 
case with natural teeth. This is relevant not only for aesthetic reasons but also for the 
physiological criteria of strength and considerably enhances the endurance of the 
treatment, e.g. of a crown, and of the implant. 

Brief Description of the Drawings 

[0026] The invention is described below in more detail based on exemplary 
embodiments with reference to the drawings, in which: 

[0027] Fig. 1 shows a simplified representation of an implant according to the 
invention with an abutment embodied as a prepared cap; 

[0028] Fig. 2 shows the implant of Fig. 1 with a prepared cap and with a shell made of 
ceramic burned onto the cap; 

[0029] Fig. 3 shows a depiction similar to Figure 2, however of a further possible 
embodiment; 

[0030] Fig. 4 shows various possible stage forms of caps adapted to the natural tooth 
form for the implant of Figure 1 ; 

[0031] Fig. 5 shows a simplified depiction in top view of a cap according to the 
invention; 

[0032] Fig. 6-9 show different forms of caps according to the invention; 

[0033] Fig. 1 0 shows a simplified depiction of a cap for a front tooth in labial view; 
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[0034] Fig. 1 1 shows the cap of Figure 10 in side view; 

[0035] Fig. 1 2 shows the cap corresponding to a premolar in buccal/palatinal or 
lingual view; 

[0036] Fig. 1 3 shows the cap of Figure 1 2 in side view; 

[0037] Fig. 14 shows a cap similar to a molar in buccal/palatinal or lingual view; 

[0038] Fig. 1 5 shows the cap of Figure 14 in side view, from mesial and distal; 

[0039] Fig. 1 6 shows a simplified depiction of a further possible embodiment of the 
invention; 

[0040] Fig. 1 7 shows an implant according to the invention with a compensating cap; 

[0041] Fig. 18 shows a cross section of an upper jaw bone with an implant and with a 
cap with an axis compensating angle; 

[0042] Fig. 1 9 shows a simplified cross-section view of the cap of Figure 18, together 
with a similar cap without an axis compensating angle; 

[0043] Fig. 20-21 show two further possible embodiments of an abutment designed as 
a cap; and 

[0044] Fig. 22 shows a simplified cross-section view of a cap according to the 
invention. 

Detailed Description of the Invention 

[0045] In the drawings, 1 generally refers to a tooth implant that can be anchored in 
the jaw of a patient by being screwed in. For this purpose, the implant 1 has a root 
section or shaft 2 provided with threads and made of a suitable material, for example 
titanium. In the coronal area the shaft 2 is provided with a bar 3 designed as a retention 
bar, which serves to fasten a cap 4 by means of an adhesive bond. 

[0046] In the embodiment depicted in Figures 1-3 the cap 4 is made of a high-strength 
material that can nevertheless be prepared using the usual dental tools, for example of 
zircon oxide or aluminum oxide. 
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[0047] The prepared cap 4 forms, for example, the base of a crone, i.e. a shell 5 made 
of ceramic forming the outer surface of the crown is burned onto the prepared cap 4. 
Furthermore, it is possible to use the prepared cap 4 as the base for another element of 
a dental prosthesis, for example as the base for a structure, such as for a bridge or a 
bridge element, or for a bar or telescope, etc. 

[0048] The connection between the cap 4 and the implant 1 is achieved in the 
depicted embodiment preferably only by gluing or cementing. This ensures that 
through the bar 3 and the recess 6 receiving this bar and adapted to the form of the bar 
3, the bond between the cap 4 and the implant 1 covers a large area and also this 
adhesive bond and its strength are at least essentially independent of the form of the 
prepared cap 4 and of the degree of preparation of the cap 4. 

[0049] The use of the implant 1 and of the corresponding cap 4 is e.g. such that first 
the implant 1 is anchored in the jaw of the patient by being screwed in, in particular 
such that the bar 3 is accessible after the healing phase. Afterwards, the usual 
technology is used for example to make an impression of the upper or lower jaw of the 
patient and then using this impression and the cap 4 taken with the impression for 
manufacturing a dental prosthesis, for example a crown, which corresponds to the form 
of the tooth to be reconstructed. For this purpose, if necessary, the cap can be prepared 
in the dental lab and then the shell 5 made of ceramic forming the outer surface of the 
crown can be burned onto the cap or another structure can be manufactured as a 
suitable base for the prepared cap 4. The dental prosthesis thus manufactured in the 
dental lab is then placed on the bar 3 of the healed shaft 2 and fixed there by means of 
adhesive or cement. The cap 4 thereby overlaps the coronal area of the implant and 
especially also the conical bar 3 in order to achieve a very strong bond. 

[0050] Generally it is also possible to fasten the cap 4 on the bar 3 after healing of the 
shaft, then to prepare the cap 4 after hardening of the glue on the patient, so that the 
cap is used in the usual manner as a prepared tooth stump. The connection of the 
prepared cap 4 with a further, separately manufactured structure is performed with the 
usual methods, for example using a suitable adhesive or a suitable plastic cement or 
cement. 
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[0051] Independent of the methods described above for the use of the implant 
according to the invention, a special feature of the invention is that the caps 4 are 
already manufactured based on the natural tooth form, in order to reduce the general 
expenditure of labor, also for preparing or prepping. 

[0052] In a first possible embodiment, caps are provided for the form or shape of 
which are adapted to the individual tooth forms. 

[0053] As indicated in Figure 1, the respective cap 4 is designed outside with a stage 
1 2 with a base on its side facing the root section or shaft, which (base) just as the base 
corresponding to the position d of Figure 4 is garland-shaped, i.e. multi-convex, 
extends on the axis of the cap and corresponding to positions a - c of Figure 4 can 
exhibit a wide variety of shapes, independent of the further shape of the cap 4. In 
position a, the transition of the stage 1 2 to the shell surface of the cap 4 has a channel 
shape and in position b a rectangular shape, while this transition 1 3 in position c is 
designed as a slanted surface. The stage itself can also have different forms, for example 
conical inward, circular or conical outward, etc. Furthermore, the height, designated 
LH in this drawing, of the respective stage 1 2 can vary for the caps 4. Furthermore, the 
stage, as indicated in 12.1, can be rounded or, as indicated in 12.2, slanted and 
convex. The same applies by analogy for the stage depth ST, i.e. for the radial distance 
of the outer surface of the stage 1 2 from the shell surface of the cap 4. This stage depth 
ST is at least 0.1 to 0.2 mm, preferably 0.5 mm. The bottom of the cap 4 or its base is 
designated 12.3. 

[0054] Figure 5 again shows the general form of the cap 4 in a view of this cap from 
above. As depicted in this drawing, the cap 4 has an indentation or a recess on each of 
two sides that are offset against each other in mesio-distal direction, i.e. on two 
adjacent sides in the row of teeth when the cap is in place. 

[0055] The following Figures 6-9 show examples of different caps that are adapted to 
the natural tooth form, each in side view and front view (cross-section) and some in top 
view. 
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[0056] Figure 6 shows a cap 4.1 that is suitable for incisors. Viewed from the side, this 
cap 4.1 has a flame-shaped outer contour and accordingly is first curved concavely 
starting from the top on the palatinal lingual side and then formed convexly before the 
cap passes over into the area forming the stage or step. On the labial side the cap is 
curved slightly convexly or is straight. 

[0057] Viewed from the front, the cap has the form shown in position b, i.e. it has 
parallel walls on both side flanks or is slightly convex and widens from the tip to the 
stage or step 1 2. On the tip 1 5, the cap 4 a can be flat or straight or, as indicated by 
dotted lines, convex. The cap 4 a is especially suitable for use in the area of the 
incisors and canines. 

[0058] Figure 7 shows in positions a-c in side view, front view and top view a cap 4.2 
with a form adapted to the natural form of the premolars. Starting from the top 1 5, at 
which the cap 4.2 has two cusps, which are set off against each other in bucco-oral 
direction and are separated by a saddle-like depression, the cap is curved and rounded 
on the entire outer surface and then passes over into the stage 12 either progressively 
or with a concave rounded or rectangular transition 1 3. As indicated in position b with 
dotted lines, the cap can also be flat or essentially flat on its top side. In top view 
(position c) the cap 4.2 has an oval or oblong design, with the shorter cross-sectional 
side in mesio-distal direction. On both opposing sides the cap 4.2 can be provided 
with a recess 14. 

[0059] Figure 8 shows in position a and b in side view, also in front view and in top 
view, a cap 4.3 that is adapted to the natural form of a molar. On the top, the cap has 
four cusps, which are offset against each other in mesio-distal and in bucco-oral 
direction. On the peripheral sides of the cap 4.3 with an essentially rectangular design 
with rounded corners as viewed from the top, the diameter increases starting from the 
top 1 5 of the cap to the stage 1 2 or to the transition 1 3, in a slightly convex manner. 

[0060] Figure 9 shows in the positions a1 and a2 in buccal and palatinal view and in 
the positions b1 and b2 in top view a cap 4.4, which is adapted to the anatomic form 
of an upper jaw molar. 
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[0061] Furthermore, the caps are each designed to fit a corresponding shaft 2. The 
shaft 2 has a different diameter for the incisors, canines, premolars and molars, 
whereby the diameter varies from 3.0 to 1 2.0 mm. Corresponding to the diameter of 
the shaft 2 of the implant, the diameter of the bar 3 also varies. 

[0062] The basis for the form of the caps forming a cap set is always the natural tooth 
form. This makes it possible, for example, to provide at least some of the caps or also 
all caps in several sizes, for example as different sets of pre-formed caps with different 
sizes. 

[0063] Compared with the contour of the natural tooth form, the caps my be reduced 
in size by a certain dimension, which is for example between 0.1 and 2.5 mm, 
whereby this dimension does not exceed the usual material thickness of the shell of a 
single crown, bridge element, telescope, etc. Details are shown in the following table: 



Example 1 



Tooth 


Cap length 


Mesio-distal diameter 
at stage 1 2 


Labio-buccal-oral 
diameter at stage 1 2 


Upper jaw 








Middle incisor 


10.5 - 5.5 


7.0 - 4.0 


6.0-3.0 


Side incisor 


9.5-4.5 


5-2.0 


5.0-2.0 


Canine 


10.0-5.0 


5.5 - 2.5 


7.0-4 


First premolar 


8.5 - 3.5 


5.0-2.0 


8.0-4.0 


Second premolar 


8.5 - 3.5 


5.0-2.0 


8.0 - 4.0 


First molar 


7.5-2.5 


8.0-5.0 


10.0-6.0 


Second molar 


7.0 - 2.5 


7.0-4.0 


10.0-4.0 


Third olar 


6.5 - 2.5 


6.5 - 2.5 


9.5-4.0 


Lower jaw 








Middle incisor 


9.0-4.0 


3.5 - 2.0 


5.3-2.3 
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Side incisor 


9.5-4.5 


4.0-2.0 


5.8-2.8 


Canine 


11.0-6.0 


5.5-2.5 


7.0 - 4.0 


First premolar 


8.0-3.5 


5.0-2.0 


6.5-3.5 


Second premolar 


8.5-3.0 


5.0-2.0 


7.5-4.0 


First molar 


7.0-2.5 


9.0-6.0 


9.0-5.0 


Second molar 


7.0-2.0 


8.0 - 5.0 


9.0-5.0 


Third molar 


7.0-2.5 


7.5-4.5 


9.0-5.0 



[0064] Further examples will be described in connection with Figures 10-1 5 and the 
respective tables. In these drawings, the respective depicted caps are dimensioned, 
whereby the following legend applies to the drawings and tables: 

A1 = diameter of the cap at the top or tip in labial view; 

A2 = diameter of the cap at the height of the start of the Tuberculum dentis in side 
view; 

B = diameter of the cap in the middle of the cap for front teeth and premolars; for 
molars, at the transition of the cusps to the body of the cap; 

C = diameter of the cap at the stage or in the area of the base; 

D = diameter of the cap at the largest circumference in the area of the stage or base; 

E0 = height of the cap measured between the lowest point of the garland-shaped stage 
and top side or tip of the cap in labial or buccal, lingual and palatinal view for front 
teeth and premolars; 

F = height of the cap measured between the highest point of the garland-shaped stage 
to the top of the cap; 

G1 = cusp distance from buccal-palatinal/lingual view for molars; 

G2 = cusp distance from mesial-distal view for premolars and molars; 

HI = depth of the saddle formed by the cusps on the top of the cap for premolars; 



12 



Especially for premolars: 

E1 = height of the buccal cusps from side view; 
E2 = height of the palatinal cusps from side view; 

Especially for caps based on molars: 
Buccal view: 

E3 = height of the cap measured between the stage and the mesio-buccal cusp; 
E4 = height measured between the stage and the disto-buccal cusp 
Lingual view: 

E7 = height of the cap measured between the stage and the mesio-palatinal/lingual 
cusp 

E8 = height of the cap measured between the stage and the disto-palatinal/lingual cusp 
Mesial approximal view: 

E5 = height measured between the stage and the mesio-buccal cusp 

E6 = height measured between the stage and the mesio-palatinal/lingual cusp 

Disto-buccal view: 

E9 = height measured between the stage and the disto-buccal cusp 

E10 = height measured between the stage and the disto-palatinal/lingual cusp 

H2 = depth of the saddle in buccal view or palatinal/lingual view 

H3 = depth of the saddle in side view from mesial and distal direction 

Especially for incisors: 

I = height of start of Tuberculum dentis 

L = height of end of Tuberculum dentis 

The values listed in the following tables can vary by + /- 0.1 to 3.0 mm. 
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[0065] The height of the stage or the distance of the garland-shaped stage from the 
garland-shaped bond or connecting surface for the implant shaft can be between 0.2 
and 0.6 mm. 

[0066] Generally, the cap lengths and also the diameters of the caps are such that a 
cap thickness of at least 0.1 to 0.2 mm, preferably 0.4 to 0.8 mm remains. The cap 
length is always the length of the cap from the tip to the stage. 

[0067] Figure 1 6 shows a simplified depiction of a further possible embodiment of an 
implant 1a with a peg-shaped abutment 4a that has a molded-on peg 16, which fits into 
a recess 1 7 of a shaft 2a corresponding to shaft 2. 

[0068] It was assumed above that the respective cap 4 not only is provided in various 
forms adapted to the natural tooth form, but also differs in size only slightly from the 
natural tooth and that for this purpose several sets of caps of different sizes are used. 

[0069] Generally it is also possible, however, that the caps 4 are still adapted to the 
natural tooth form, but of a size that is reduced in comparison with the natural tooth 
form that considerably exceeds the minimum material thickness that is necessary for a 
shell or other structure. These caps then correspond for example to the caps 4a - 4h, 
but are only similarly reduced in size as compared with the caps 4a - 4h. This reduced 
form eliminates prepping, as a rule. The caps can be used in the same manner as 
described for the caps 4a - 4h, however such that the individual form of the tooth to 
be reconstructed is achieved by means of the burned-on shell or the structure that may 
have an increased wall thickness. 

[0070] It was assumed above that the implant 1 is always used together with a cap 4 or 
4a or an abutment, which is p re-fabricated but adapted to the natural tooth form. 

[0071] However, it is also possible to manufacture the cap 4 in consideration of the 
further structure (e.g. burned-on ceramic shell, separately manufactured structure, etc.) 
so that it fits from the beginning, i.e. is adapted to the individual tooth form, with a 



14 



reduced form using a wax model, with a CAD process using a camera or using a CT 
process or in another suitable manner. 

[0072] Figure 1 7 shows a special situation in which two implants 1 are anchored in 
the jaw of a patient with strongly diverging longitudinal axes L. A bridge is to be 
pushed onto both implants 1 and anchored. GA designates a common axis that lies in a 
common plane with the diverging longitudinal axes L of the two implants 1 and that 
also corresponds to the direction in which the bridge is to be pushed onto the two 
implants 1 or onto the compensating caps 8 there; for example, the axis GA is the 
bisecting line of the two diverging longitudinal axes L 

[0073] To make this possible, compensating caps 8 are provided on the implants 1 
with a truncated-cone shape in the depicted embodiment, but asymmetric to the 
respective longitudinal axis L, such that the conicity of the shell surface 9 of the 
respective compensating cap 8 at the outer area 9.1 of the shell surface 9 facing away 
from the common axis GA is larger than at the area 9.2 of said shell surface 9 facing 
said common axis GA. The outer area 9.1 extends at least parallel, preferably slightly 
conically with an angle of 2-8° to the common axis GA, so that it is possible to push 
the bridge or the bridge elements onto the compensating caps 8 fastened to the shafts 
2. The compensating caps are made of the same material as the caps 4 described above 
and are connected in the same manner as the caps 4 described above with the shaft 2 
or with the bars 3 there. The fact that the shell surface 9 of the compensating caps is 
asymmetric to the longitudinal axis L as described, results in a sufficient material 
thickness for the respective compensating cap 8 despite the parallelism of the outer 
areas 9.1 with the axis GA. 

[0074] The compensating caps 8 are manufactured individually, for example with the 
method described above for the individual manufacture of the caps 4. Furthermore, it is 
possible to use pre-fabricated compensating caps 8 that are likewise adapted to the 
natural tooth form and that are available in various forms and sizes, e.g. in a 
compensating cap set. The respective cap 8 is then prepared so that the outer area 9.1 
is parallel or slightly conical to the axis GA. The preparation of the compensating caps 
can take place in a dental lab, for example, in which also the further structure to be 
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anchored to the compensating caps is manufactured, or the compensating caps can be 
prepared by the dentist on the patient, for example after being fixed onto the healed 
shaft 2. 

[0075] Figure 18 shows a simplified cross-section of an upper jaw together with the 
anchored implant there consisting of the shaft 2 and a cap 1 8, on which a crown 1 9 is 
located. The cap 18, which for example is made of the same material as the caps 4 and 
8, serves as an axis angle compensation, i.e. the cap 18 is designed so that its cap axis 
KA forms an angle with the longitudinal axis L of the shaft, for example an angle 
between approximately 1 5 and 20°. This makes it possible to anchor the shaft 2 
optimally in the upper jaw bone 20 while still achieving the correct position for the 
crown 19 or the dental prosthesis formed by this crown, which would not be possible 
with the cap 18.1 depicted in Figure 19 in position b, in which the recess in the cap is 
such that the cap axis KA is identical to the longitudinal axis L of the implant. The cap 
with the axis angle compensation is depicted in a form that is adapted to a front tooth. 
Of course, other caps with an axis compensation angle are conceivable. Preferably the 
cap 1 8 is manufactured individually for the specific application or patient. 

[0076] Figure 20 shows as a further possible embodiment a cap 4.5, which differs from 
the cap 4.1 essentially in that its form corresponds to the uniform reduction of the form 
of a natural tooth, which is indicated in Figure 20 by the dotted line 21 . 

[0077] Figure 21 shows as a possible embodiment a cap 4.6, the body 4.6.1 of which 
is formed by the fact that this body is tapered on the outer surface in a straight line 
upward starting from the stage 1 2 or base 1 2.3. 

[0078] The materials used for the shaft 2, for the caps 4, for the compensating caps 8 
and for the caps 1 8 with the axis angle compensation and for the further structure 
provided for on the respective cap are generally materials that are optimally selected 
with respect to their chemical composition, their mechanical stability and strength and 
their biological compatibility. Suitable materials are for example aluminum oxide, 
zircon oxide, sintered materials made of metal or ceramic, various metals and metal 
alloys, such as platinum-iridium, pure gold or galvano gold, or metal alloys that can be 
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burned on. Furthermore, applied layers or shells can be produced for example through 
spattering, sintering, molding, etc. 

[0079] The layer thickness of the caps 4 depends on the selection of material. For caps 
4 made of aluminum oxide, for example, the layer thickness is between 0.4 and 1 .2 
mm. For caps 4 made of zircon oxide, for example, the layer thickness is between 0.2 
and 0.8 mm. 

[0080] In order to achieve the best possible and strongest bond between the shaft 2 
and the respective cap 4 or 8, the cap is surface treated on its surfaces connecting to 
the shaft, especially in the area of the recess 6 receiving the bar 3, as depicted in Figure 
22 for the cap 4. The surface treated layer indicated by 10 in this Figure is produced for 
example by etching or by a silicate coating or by means of laser treatment, in such a 
manner as to achieve an optimum bond of the cap 4 with the adhesive used. The layer 
10 can also be a bonding agent layer, i.e. for example an easily etchable layer, for 
example of silicon oxide. 

[0081] The layer 10 is covered by an easily removable surface protection layer 1 1, for 
example by a layer made of calcium oxide or by a layer made of an adhesive that can 
be removed using water or acid. 

[0082] Basically it is also possible to pre-treat the shaft 2 or the bar 3 there accordingly 
for optimum bonding with the adhesive or to provide it with a bonding agent layer. 

[0083] Furthermore, it is possible to protect the pre-treated surface 10 or a 
corresponding bonding agent layer by a purely mechanical means of protection, for 
example in the form of a protective cap or protective sleeve or a removable foil, 
whereby protective sleeves can be used at the same time to hold back the adhesive or 
prevent adhesion with surfaces when the adhesive bond between the implant and the 
cap is produced. 
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[0084] Any protective layers are located primarily on the outer surface of the base 
element, i.e. in the lower area of the respective cap and/or on the outer surface of the 
coronal part of the shaft 2 or 2a. 

[0085] Furthermore, it is also possible, with a cap 4, 8 or 18 that is not pre-treated, to 
pre-treat the surfaces to be bonded with the shaft 2 for an optimum adhesive bond at 
the time of bonding of the cap, for example by etching. In this case the cap 4 or 8 is 
made for example of an etchable ceramic at least on its surface provided for the 
adhesive bond. 

[0086] The shaft 2 and/or the cap 4 or 8 are, in order to accelerate the healing process, 
treated with growth factors and/or bactericides or bacteriostatic agents or medications 
that promote healing, e.g. with P15, BMP 1-7, modified tetracycline, fibrin, CHX 
concentrate, antibiotics, such as amoxicillin, etc. Independent of this or in addition to 
this, it is furthermore possible to use a healing cap made of a removable or absorbable 
material during the healing process, preferably a healing cap made of an elastic 
material. This healing cap is then preferably formed anatomically correct to the profile 
of the later crown for optimum stimulation and then likewise contains means such as 
growth factors, medications, etc. to improve the healing process. 

[0087] The invention was described above based on exemplary embodiments.lt goes 
without saying that further modifications orvariations are possible without abandoning 
the underlying inventive idea upon which the invention is based. 
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1, 1a 


implant 


2, 2a 


root shaft of implant 


3 


retention bar 


4, 4a 


cap 


4.1 -4.3 


cap form 


5 


burned-on layer or shell 


6 


recess of cap 


7 


separate structure placed on the cap 4 


8 


compensating cap 


9 


shell surface of compensating cap 


9.1 


outer area 


9.2 


inner area 


10 


layer produced by surface treatment 


11 


protective layer 


12 


stage 


13 


transition 


14 


taper 


15 


tip of cap 


16 


molded-on bar 


17 


recess 


18 


cap or abutment with axial angle compensation 


19 


crown 


20 


upper jaw bone 


SH 


stage height 


ST 


stage depth 


L 


longitudinal axis of implant 


GA 


common axis of two diverging longitudinal implant axes 


K 


abutment body 


V 





